Memory, but not naive, peripheral blood B lymphocytes differentiate into Ig-secreting cells after CD40 ligation and costimulation with IL-4 and the differentiation factors IL-2, IL-10, and IL-3.
The ligation of CD40 on B lymphocytes by CD40 ligand, transiently expressed on activated Th cells, provides a key activation signal required for the germinal center B cell response. In vitro, human B cell activation has been investigated extensively by coculturing tonsillar B cells with CD32-transfected fibroblasts coated with anti-CD40 Abs, in the presence of cytokines (the CD40 system). When tonsillar IgD+ B cells are cultured in the CD40 system with IL-4, cells proliferate and switch to IgG, but they display a block of differentiation illustrated by the persistence of IgD expression on cycling B cells. In this study, we analyzed the responses of peripheral blood B lymphocyte fractions, which may contain fewer in vivo activated cells than those from tonsils. While the differentiation block was confirmed with peripheral naive B cells cultured in the CD40 system with IL-4, it was also observed with the combination of IL-2, IL-10, and IL-3 alone or together with IL-4 (persistence of >90% IgD+ cells, including 24-60% IgD+, IgG+ cells, and <6% IgD+, IgA+ cells after 8 days). IgD+, IgG-, and IgA- (naive) B cells secreted 70-fold less Ig than IgG+, IgA+ (memory) B cells in response to anti-CD40 plus IL-2, IL-10, and IL-3. IgG-, IgA- B cells, or IgD-, IgM+, which should include IgM+ memory cells, strongly secreted IgM, but no IgG. In conclusion, only memory B cells secreted Ig; like memory T cells, their activation requirements to differentiate into effector cells seem less stringent than those of the naive cells.